PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 11-249102 
(43)Date of publication of application : 17.09.1999 



(51)InLCI. 



G02F 1/133 
G02F 1/133 
G09G 3/36 



(21 Application number : 10-046744 
(22)Date of filing : 27.02.1 998 



(71) Applicant 

(72) Inventor : 



HITACHI LTD 

NITTA HIROYUW 
MANO HIROYUKI 
KUDO YASUYUKI 
TSUNEKAWA SATORU 



(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To enable price-down and power consumption 
reduction by enabling the production of a liquid crystal driver LSI through a low 
voltage resistant process enabling small chip sizing by lowering a liquid crystal 
driving voltage. 

SOLUTION: While using the liquid crystal materials of duties more than the 
number of display lines on a liquid crystal panel 2, the bias ratio of a scanning 
voltage 18 and a data voltage 17 for liquid crystal panel driving is adjusted so that*/ 
the liquid crystal driving voltage can be lowered. Besides, by reducing the number 
of stages in the boosting circuit of a power source circuit 4 by lowering the liquid 
crystal driving voltage, power efficiency can be easily improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. _ • . 

1. This document has been translated by computer. So the translation may not reflect the or.gmal 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim 1] It is the liquid crystal display characterized by using the above-mentioned liquid crystal panel 
as the liquid crystal ingredient of the larger number of duty than the number of display Rh.ne ,n the 
liquid crystal display equipped with the liquid crystal panel which consists of a data electrode and a scan 
electrode, the data electrical-potential-difference drive circuit which generates the dnver voltage 
corresponding to an indicative data, the scan electrical-potential-difference drive c.rcurt wh.ch makes 
sequential selection of the scan line of a liquid crystal panel, and the power c.rcu.t wh.ch generates 

liquid crystal driver voltage. . . . . „ 

[Claim 2] It is the liquid crystal display characterized by the drive method m the above-menfoned data 
electrical-potential-difference drive circuit and the above-mentioned scan electr.cal-potent.al 
difference drive circuit being a two-line coincidence selection drive in a liquid crystal d.splay accord.ng 

[Claim^] 1 It is the liquid crystal display by which it is becoming [ the above-mentioned power circuit / 
less than / 6V ]-in liquid crystal display according to claim 1 characterized. 

[Claim 4] The liquid-crystal driver voltage which generates in the above-mentioned power c.rcurt .n the 
liquid crystal display equipped with the liquid crystal panel which consists of a data electrode and a scan 
electrode, the data electrical-potential-difference drive circuit which generates the dnver voltage 
corresponding to an indicative data, the scan electrical-potential-difference drive c.rcurt wh.ch makes 
sequential selection of the scan line of a liquid crystal panel, and the power circuit wh.ch generate 
liquid-crystal driver voltage is the liquid crystal display characterized by being small than the scan 
electrical potential difference from which the ratio of the ON state voltage which serves as max with the 
number of display Rhine, and OFF state voltage serves as max. 

[Claim 5] It Is the liquid crystal display characterized by the drive method in the above-mentioned data 
electrical-potential-difference drive circuit and the above-mentioned scan electrical-potent.al- 
difference drive circuit being a two-line coincidence selection drive in a liquid crystal d.splay accord.ng 

to claim 4. .,••*/ 
[Claim 6] It is the liquid crystal display by which it is becoming [ the above-menfoned power c.rcurt / 

less than / 6V ]-in liquid crystal display according to claim 4 characterized. 

[Claim 7] The liquid crystal driver voltage generated in the above-mentioned power c.rcurt in the liquid 
crystal display equipped with the liquid crystal panel which consists of a data electrode and a scan 
electrode, the data electrical-potential-difference drive circuit which generates the driver voltage 
corresponding to an indicative data, the scan electrical-potential-difference drive circuit wh.ch makes 
sequential selection of the scan line of a liquid crystal panel, and the power circuit which generates 
liquid crystal driver voltage is a liquid crystal display by which it is carrying-out-to 3 or less times- 
pressure up of input power electrical potential difference characterized. 

[Claim 8] It is the liquid crystal display characterized by the drive method in the above-mentioned data 
electrical-potential-difference drive circuit and the above-mentioned scan electrical-potential- 
difference drive circuit being a two-line coincidence selection drive in a liquid crystal display according 
to claim 7. 
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[Claim 9] It is the liquid crystal display by which it is becoming [ the above-mentioned power circuit / 
less than / 6V ]-in liquid crystal display according to claim 7 characterized. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] . , . 

[Field of the Invention] This invention relates to a liquid crystal display, and belongs to the l.qu.d crystal 
ingredient, drive circuit, and liquid crystal driver circuit of a passive matrix liquid crystal panel especially. 

[0002] . 
[Description of the Prior Art] The conventional liquid crystal display showed to the data electrode .n the 
liquid crystal panel which consists of a data electrode which crosses in all directions, and a scan 
electrode by impressing a selection electrical potential difference to the liquid crystal driver voltage 
corresponding to an indicative data, and a scan electrode. For example, since, as for the LSI pressure 
proofing which drives a liquid crystal panel by the liquid crystal driver LSI of one chip for portable small 
devices 15V were needed by 64 duty like the liquid crystal driver LSIHD66108 indicated by p552 from 
the Hitachi LCD controller / driver LSI data book P 510 of the March. 1994 Hitachi. Ltd. semi-conductor 
operation division issue, as for the manufacture process of LSI. the standard not a process but process 
-of high .pressure-proofing were used. 
[0003] 

[Problem(s) to-be Solved by the Invention] Although reduction of components mark and low cost were 
planned by forming the liquid crystal driver LSI into 1 chip with the liquid crystal display for portable 
small devices, since it was necessary to use a high proof-pressure process with such a conventional 
technique corresponding to liquid crystal driver voltage, it was difficult for a chip size to increase and to 
attain low-pricing. For example, at said liquid crystal driver LSIHD66108. as shown in drawing 2 . 
pressure-proofing of LSI is low-battery-ized in shifting an electrical potential difference by electrical- 
pbtential-difference equalization drive synchronizing with the polarity of an alternating current, but as 
shown in drawing 3 R> 3. about 1 5V-is needed by 64 duty. Moreover, low-powei-ization is called for 
from the portable small device and liquid crystal driver voltage is generated from the single power supply 
which is 3V, and it is necessary to increase 5 times in supply voltage 3V. to increase a -pressure up to 
the business shown in drawing 4 6 times by supply voltage 2.5V. and to generate the liquid crystal driver 
voltage of 15V. For this reason, low-power-izing makes [ in a booster circuit ] high power efficiency that 
is, was difficult at the low price. 

[0004] The purpose of this invention is low-batteryHzing liquid crystal driver voltage, and is enabling 
manufacture of the liquid crystal driver LSI in the low proof-pressure process in which the formation of 
a small chip size is possible, and enabling low-pricing and low-power-ization. 
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[0005] 

[Means for Solving the Problem] Low-battery-ization of liquid crystal driver voltage is enabled using the 
liquid crystal ingredient of the larger number of duty than the number of display Rhine of a liquid crystal 
panel by adjusting the bias ratio of the scan electrical potential difference of a liquid crystal panel drive, 
and a data electrical potential difference. Moreover, power efficiency can be easily made high by 
lessening the number of stages of the booster circuit in a power circuit by low-battery-ization of liquid 
crystal driver voltage. 
[0006] 

[Embodiment of the Invention] Next, the example of this invention is explained using drawing 1 1 from 
drawing 1 R> 1 and drawing 5 . Drawing 1 is the block diagram of the liquid crystal display which applied 
this invention. 1 The liquid crystal drive LSI 2 CPU and 4 for a passive matric liquid crystal panel and 3 
A system memory, A system bus and 6 5 The connection bus of the liquid crystal drive LSI and a 
system bus. The connection bus by which 7 connects a system bus with CPU, the connection bus by 
which 8 connects a system bus with a system memory, The control circuit of the liquid crystal drive LSI 
and 10 9 The control signal to display memory, an indicative data. The data bus to which 1 1 transmits 
display memory to a liquid crystal drive circuit from display memory, and 1 2 transmits data. The control 
signal with which 13 controls a liquid crystal drive circuit, the power circuit where 14 generates liquid 
crystal driver voltage. The liquid crystal drive circuit which controls the data electrical potential 
difference on which 15 drives liquid crystal driver voltage and 16 drives a liquid crystal panel, and a scan 
electrical potential difference, the data electrical potential difference corresponding to an indicative data 
in 17. and 18 are scan electrical potential differences which scan a liquid crystal panel. 
[0007] Liquid crystal display actuation of the above-mentioned liquid crystal drive LSI is explained. An 
indicative data is transmitted to the liquid crystal drive LSI 1 through a system bus 5 from the system 
section of a system memory 4 or CPU3. In the liquid crystal drive LSI 1. entry-of-data control is 
performed in a control circuit 9. and the indicative data for several pixel minutes of a liquid crystal panel 
2 is written in display memory 1 1. In the liquid crystal drive circuit 16. an indicative data is read from 
display memory 1 1 in the Rhine unit, and the liquid crystal driver voltage corresponding to the indicative 
data of each pixel is outputted as a data electrical potential difference 17 based on the liquid crystal 
driver voltage 15. Furthermore, in the liquid crystal drive circuit 16, the liquid crystal driver voltage 
corresponding to sequential selection is outputted as a scan electrical potential difference 18 based on 
the liquid crystal driver voltage 1 5 synchronizing with the data electrical potential difference 1 7. At this 
time, the liquid crystal OFF state voltage of a liquid crystal panel and the liquid crystal driver voltage 15 
corresponding to the number of duty are generated from the single power supply of the liquid crystal 
drive fcSl 1 in a power circuit 14. Thus, the liquid crystal drive LSI for small liquid crystal panels 
considers as one chip for low-pricing by reduction of components mark, and the power source of LSI is 
used as a single power supply, and is generating liquid crystal driver voltage inside LSI. 
[0008] Therefore, liquid crystal driver voltage is decided corresponding to the liquid crystal OFF state 
voltage of a liquid crystal panel, and the number of duty, and required LSI pressure-proofing of the liquid 
crystal drive LSI is decided. Next, pressure-proofing of the liquid crystal drive LSI is explained. The 
wave of the liquid crystal driver voltage in a two-line coincidence selection drive is shown in drawing 5 . 
Passive matrix liquid crystal realizes ON and OFF of a display with the electrical-potential-difference 
actual value which consists of a data electrode and a scan electrode and is applied to a data electrode 
and a scan electrode. Liquid crystal applied voltage needs to perform the alternating current drive which 
reverses the polarity impressed in order to prevent printing of liquid crystal. By the two-line selection 
drive shown in drawing 5 , it alternates by impressing a scan electrical potential difference to the non- 
choosing level VM, and impressing the selection level VH and the selection level VL to an object. On the 
other hand, a data electrical potential difference impresses the electrical potential difference of 3 level 
of V2 from the data level V0 from the relation between an indicative data and a scan electrical potential 
difference. When m and the number of drive duty are set to N for the data electrical-potential- 



difference value a shown in drawing 5 . the scan electrical-pctential-difference value b. and the number 
of coincidence selection Rhine, the display ON actual-value electrical potential difference Von is 
expressed with several 1. and the display OFF actual-value electrical potential d,fference Voff .s 
similarly expressed with several 2. 
[0009] 

[Equation 1] 

>«—g von - / i ^ £ ^+W*><" -<«1) 

[0010] 
[Equation 2] 



von m Ji^£±JS^*2i^£Jz ... (ja2) 

[001 1] Moreover, the rated bias turning-on-and-off ratio from which the ratio of display ON-state- 
voltage Von in the case of the number N of drive duty and display OFF-state-voltage Voff serves as 
max is expressed with several 3. 
[0012] 

[Equation 3] 

m 

[0013] 64 duty, display ON-state-voltage Von calculated on the rated bias conditions shown in several 3. 
display OFF-state-vo.tage Voff. the data electrical potential difference Vseg the scan e,ectr '« 
potential difference Vcom. and LSI pressure-proofing are shown from several 1 and several 2. Although 
LSI pressure-proofing can be reduced from 12:25V to 14.97V because LSI ' P-ssure-proofi ng cons.ders 
as the e.ectrica.-potantia.-difference equalization drive shown in dj^wing^ although OFF-state-voltage 
Voff will be set to 21.77V to 26.61V if it makes a several m coincidence selection dnve one l.ne .n 1.8V 
to 2 2V a high proof-pressure process is indispensable, the same - the number of comc.dence 
selection Rhine - two lines - LSI pressure-proofing - 1 5.39V to 1 8.82V and the number of 
coincidence selection Rhine - four lines - 10.89V to 13.30 - 8.89V to 10.8 V and the number « 
coincidence selection Rhine become [ V and the number of comc.dence seJecfon Rh.ne ] 7.70V to 9.41V 
by eight lines at six lines, and a high proof-pressure process is indispensable. 

[0014] Then, it asked for the relation of the bias ratio of the scan electrical potential d.fference used as 
less than [ LSI proof-pressure 6V ] in which manufacture in a low proof-pressure process .s possible 
and a data electrical potential difference. As shown in drawing 7 . 64 duty, brightness Boff .s d.splayed 
by 1 of Nor Marie Black / impressing display OFF-state-voltage Voff with 1/64 of liquid crystal 
ingredients, by impressing ON state voltage Von2. brightness Bon is displayed and the th.ng of .t can be 
carried out. Furthermore, with the liquid crystal ingredient of duty 1/240. brightness Boff .s d.splayed by 
impressing display OFF-state-voltage Voff. by impressing ON state voltage Von1 . brightness Bon is 
displayed and the thing of it can be carried out. For this reason, by using the liquid crystal mgred.ent of 
the liquid crystal panel of 64 lines as the liquid crystal ingredient of 1/240 duty, it becomes possible to 
change the bias ratio of a data electrical potential difference and a scan electrical potent.al difference, 
and LSI pressure-proofing can be low-battery-ized. The result of having changed the bias rat.o of a 
data electrical potential difference and a scan electrical potential difference into drawing 8 based on 
several 1 in the case of the liquid crystal ingredient of 1/240 duty and several 2. and having low- 
battery-ized LSI pressure-proofing is shown. OFF-state-voltage Voff LSI pressure-proofing .n 1.8V to 
2 2V When a several m coincidence selection drive is made into one line. 8.00V to 9.80V and the number 
of coincidence selection Rhine in two lines From 5.70V to 6.90V 6.80V to 8.30V and the number of 
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coincidence selection Rhine by six lines at four lines From 7.60V to 9.20V [ the number of coincidence 
selection Rhine ] The number of coincidence selection Rhine is set to 7.70V to 9.41V by eight lines, and 
it enables the number of coincidence selection Rhine for LSI pressure-proofing to become less than 
[ 6V ] in two lines and OFF-state-voltage 1.8V, and to manufacture LSI in a low proof-pressure process. 
[0015] As mentioned above, by using the liquid crystal ingredient of the larger number of duty than the 
number of Rhine of the actually driven liquid crystal panel, it becomes possible to change the bias ratio 
of a data electrical potential difference and a scan electrical potential difference, and LSI pressure- 
proofing can be low-battery-ized. In addition, in this example, although the liquid crystal panel was made 
into 64 lines and the liquid crystal ingredient was made into 1/240 duty, if the liquid crystal ingredient of 
1/300 duty with the still bigger number of duty is used, it is possible to low-battery-ize LSI pressure- 
proofing further. 

[0016] Furthermore, since liquid crystal driver voltage is made to less than [ 6V ] in this example, the 
input power electrical potential difference VCC can make twice and 2.5V similarly a 3 times as many 
booster circuit as this by 3V to the input power electrical potential difference VCC being needed in 3V. 
and a 6 times as many booster circuit as this being needed by 5 times and 2.5V with the case where the 
conventional liquid crystal driver voltage is 15V in a power circuit 14. A 5 times as many booster circuit 
as this is shown in drawing 10 . and the example of a twice as many booster circuit as this is shown in 
drawing 1 1 . Compared with the 5 time booster circuit of drawing 10 . a circuit scale can be made small, 
and since there are also few circuit number of stageses of a pressure up. it is also easily possible to 
make power efficiency high in 2 double booster circuit of drawing 1 1 R> 1 . 

[0017] As mentioned above, in this invention, since low-battery-izing of liquid crystal driver voltage is 
possible, it becomes possible to manufacture the liquid crystal drive LSI in a low proof-pressure process 
with the easy formation of a small chip size, and low-pricing can be attained. Furthermore, the reduction 
of the power consumption of a liquid crystal display including the high power efficiency of the booster 
circuit of a power circuit is attained for low-battery-izing of liquid crystal driver voltage. In addition, 
although the data electrical-potential-difference drive circuit and the scan electrical-potehtial- 
difference drive circuit were considered as the liquid crystal drive LSI of one chip in this example, the 
effectiveness same also as another chip is acquired in these. 
[0018] 

[Effect of the Invention] According to this invention, since low-battery-izing of liquid crystal driver 
voltage is possible, it becomes possible to manufacture the liquid crystal drive LSI in a low proof- 
pressure process with the easy formation of a small chip size, and low-pricing can be attained. 
Furthermore, the reduction of the power consumption of a liquid crystal display including the high power 
efficiency of the booster circuit of a power circuit is attained for low-battery-izing of liquid crystal 
driver voltage. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] The block diagram of the example of the liquid crystal display which applied this invention. 
fDrawing 2] Drawing showing a liquid crystal driver voltage wave. 

fDrawing 3] Drawing showing the relation between the number of duty, OFF state voltage, and pressure- 
proofing of the liquid crystal drive LSI. 

fDrawing 4] Drawing showing the relation of the pressure up of the input power in a power circuit. 
fDrawing 5] Drawing showing a liquid crystal driver voltage wave. 

fDrawing 6] Drawing showing the relation between the number of duty, OFF state voltage, and pressure- 
proofing of the liquid crystal drive LSI. 

fDrawing 7] Drawing showing the electrical-potential-difference actual value of a liquid crystal ingredient, 
and the relation of brightness. 

fDrawing 8] Drawing showing the relation between the number of duty, OFF state voltage, and pressure- 
proofing of the liquid crystal drive LSI. 

fDrawing 9] Drawing showing the relation of the pressure up of the input power in a power circuit. 
fDrawing 10] Drawing showing the booster circuit in a power circuit. 
fDrawing 11] Drawing showing the booster circuit in a power circuit. 
[Description of Notations] 

j — jh e liquid crystal drive LSI, 2 — A passive matric liquid crystal panel, 3 — CPU, 4 — A system 
memory. 5 — A system bus, 6 — The connection bus of the liquid crystal drive LSI and a system bus, 7 

— The connection bus which connects a system bus with CPU, 8 — The connection bus which 
connects a system bus with a system memory, 9 — The control circuit of the liquid crystal drive LSI, 10 

— The control signal to display memory, an indicative data, 1 1 — Display memory, 12 — The data bus 
which transmits data to a liquid crystal drive circuit from display memory, 13 [ — The liquid crystal drive 
circuit 17 which control the data electrical potential difference which drives a liquid crystal panel, and a 
scan electrical potential difference / — The data electrical potential difference corresponding to an 
indicative data, 18 / — Scan electrical potential difference which scans a liquid crystal panel ] — The 
control signal, 14 which control a liquid crystal drive circuit — The power circuit, 15 which generate 
liquid crystal driver voltage — Liquid crystal driver voltage, 16 



[Translation done.] 
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